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Cordless telephone with corded operability 



(57) The present invention provides a cordless tel- 
ephone having the ability to operate when power fails to 
the base unit. In a first embodiment, the handset in- 
cludes a switch and a telephone line interface to connect 
a speaker and microphone directly to the public 
switched telephone network (PSTN) bypassing the 
base unit and allowing corded telephone operability of 
the handset of the cordless telephone. In a second em- 
bodiment the handset provides power to the base unit 



in the event of an AC power failure to the base unit. In 
this corded mode, the battery of the handset provides 
auxiliary power to the base unit. To further reduce power 
consumption and increase operation time of the battery 
in the handset, the RF transceivers of the base unit and 
handset can be unpowered by the provided direct serial 
connection between serial interfaces of the base unit 
and handset. In both embodiments, the cordless tele- 
phone operates in conventional fashion when in a wire- 
less mode. 
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Description 

Field of the Invention . 

[0001] This invention relates to cordless telephones, 
and more particularly to a cordless telephone which in- 
cludes an alternative configuration tor use without pow- 
er to a base unit. 

Background of Related Art 



[0002] Cordless remote telephones are popular con- 
sumer devices which allow a user in a home or office 
the freedom to stray hundreds or even thousands of feet 
from a base unit. Initially, the handsets of cordless tele- 
phones communicated with their base unit using analog 
signals. In more recent years, advancements have been 
made with respect to cordless telephones allowing dig- 
ital communications between the handset and its base 
unit. 

[0003] With the advancement in technology of cord- 
less telephones, processors such as digital signal proc- 
essors or microprocessors have been included within 
the base unit and/or the handset of a cordless telephone 
The processors provide the cordless telephone with a 
vast array of features, but require a power source to op- 
erate. 

[0004] Since the early days of telephones, a small 
amount of power has typically been provided on a tele- 
phone line by a central office for use by a telephone 
(customer premises equipment) connected to the tele- 
phone line. The power was typically used by the central 
office to sense on- and off-hook conditions, and by the 
user as a byproduct, e.g., to illuminate the telephone 
dial or keypad, and/or to bias a microphonic device, and/ 
or to power a dual tone, multiple frequency (DTMF) de- 
vice at the customer premises equipment. Even though 
the power provided by the telephone central office may 
be sufficient to power some conventional telephone de- 
vices such as standard wired handsets, there is never- 
theless generally insufficient current available within 
regulatory guidelines to power the components of a 
cordless telephone. Thus, cordless telephones have 
generally and conventionally required external power 
sources. 

[0005] The power source for a base unit of a cordless 
telephone typically is general household current, e.g., 
120 volts AC, 50-60 Hz in the United States. The hand- 
set of the cordless telephone is typically powered by a 
battery. In most cases, the externally powered base unit 
also provides charging power for the battery in the hand- 
set when coupled with the base unit. 
[0006] For all the advantages provided by the use of 
processors. RF transceivers and/or other externally 
powered devices, a conventional cordless telephone is 
nevertheless rendered useless during a power failure. 
[0007] For instance, power may be removed from the 
base unit when severe weather conditions knock power 



lines to the home or office out of service. In such condi- 
tions, it may be desirable to utilize the telephone, par- 
ticularly in emergency or life threatening situations. 
Without power, the conventional cordless telephone is 
s incapable of placing or receiving telephone calls. 

[0008] Fig. 4 depicts a conventional cordless tele- 
phone including a base unit 400 and a handset 450. The 
base unit 400 and the handset 450 each include a re- 
spective antenna 41 4, 466 for use in transmitting a radio 
10 frequency (RF) signal therebetween. 

[0009] The base unit 400 includes a telephone line in- 
terface (TLl) 410 and cable 412 (e.g., including an RJ- 
11 telephone jack) for interconnection with a central of- 
fice via a standard wall jack or the like. Although avail- 
is able, the conventional base unit typically does not draw 
a significant amount of power from the telephone line 
for powering devices therein. Of course, power is drawn 
from the telephone line to provide proper DC and AC 
characteristics to the central office. However, an exter- - 
20 nal AC power source is utilized to power the compo- 
nents of the conventional cordless telephone. 
[001 0] A standard power cable 402 provides standard 
AC power to an alternating current (AC)-to-direct current 
(DC) converter 404. AC/DC converter 404 converts 
25 power from the external power source into DC power for 
use by a processor 408, RF transceiver 406, and other 
externally powered devices within the base unit 400. If 
the telephone line interface (TLl) 410 (otherwise known 
as a hybrid) is an active device, then it too is powered 
30 by the AC-to-DC converter 404. The AC/DC converter 
404 is typically protected by a diode 407 or other isolat- 
ing device. 

[001 1] A conventional handset 450 typically includes, 
besides antenna 466, an RF transceiver 454. a proces- 
35 sor 456 such as a DSP, microcontroller or microproces- 
sor, an analog-to-digital (A/D) converter 458. and a dig- 
ital-to-analog (D/A) converter 460, all powered by a bat- 
tery pack 452. A microphone 462 provides an analog 
signal to the A/D converter 458, and a speaker 464 oul- 
40 puts an analog signal from D/A converter 460 A con- 
ventional 12 or 16-key keypad 467 allows direct user 
input and standard operation of the cordless telephone 
[0012] During normal operation, the base unit 400 
communicates with its handset 450 using a processed 
45 RF signal transmitted between antennae 414, 466. Un- 
fortunately, as discussed above, a power failure will 
render the conventional base unit 400 virtually useless 
because the RF transceiver 406 and the DSP 408 will 
not be operational for lack of power. This is not a desir- 
50 able situation, and in emergency situations may be life 
threatening if a separate, non-cordless telephone is not 
available. This causes the need to maintain an entirely 
separate corded telephone in another location in the 
home or office, whether or not a cordless telephone is 
55 also in service. 

[0013] There is a need to provide a cordless tele- 
phone which has the ability, particularly in emergency 
situations, to be operated even when power is removed 
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from the base unit. 
Summary Of The Invention 

[0014] In accordance with the principles of the present 
invention, a handset of a cordless telephone comprises 
both an RF transceiver and a telephone line interface. 
An audio module is adapted for communication with ei- 
ther the RF transceiver or the telephone line interface. 

Brief Description Of Th e Drawings 

[001 5] Features and advantages of the present inven- 
tion will become apparent to those skilled in the art from 
the following description with reference to the drawings, 
in which: 

[001 6] Fig. 1 shows a handset of a cordless telephone 
having an optional connection directly to a public 
switched telephone network (PSTN) via a central office, 
in accordance with the principles of the present inven- 
tion. 

[0017] Fig. 2 is a more detailed depiction of the hand- 
set of a cordless telephone shown in Fig. 1 . 
[0018] Fig. 3 shows a second embodiment of the 
present invention wherein the handset of a cordless tel- 
ephone is wired directly to its base unit to be operable 
even when power is removed from the base unit. 
[0019] Fig. 4 shows a conventional cordless tele- 
phone. 

Detailed Description Of Illustra tive Embodiments 



[0020] The present invention overcomes the disad- 
vantages of the prior art by providing a cordless tele- 
phone which is capable of operation as a corded tele- 
phone when the base unit is unpowered. 
[0021] Fig. 1 shows a first embodiment of the present 
invention. In Fig. 1, a handset of a cordless telephone 
includes an optional direct connection to a public 
switched telephone network (PSTN) via a central office 
for times when the base unit is unpowered. The present 
invention adds the ability for the handset 1 50 to connect 
directly to the PSTN should such connection become 
necessary, e.g.. due to a power failure to the base unit, 
or due to a malfunction of the base unit. A cordless tel- 
ephone in accordance with the principles of the first em- 
bodiment of the present invention includes operability in 
a wired mode wherein the handset of the cordless tele- 
phone operates as a telephone in direct connection with 
the public switched telephone network (PSTN), bypass- 
ing the base unit. 

[0022] In particular, a handset 150 includes conven- 
tional elements such as a twelve- or sixteen-button 
standard telephone keypad 1 67 and an antenna 1 66 for 
transmitting and receiving radio frequency (RF) commu- 
nications with its base unit (not shown). In this first em- 
bodiment, the handset 1 50 includes a switch 1 80 for se- 
lection between a normal operating mode of the handset 



150 utilizing a wireless link with the base unit, and a 
wired operating mode wherein the base unit is com- 
pletely bypassed and the handset 1 50 is plugged direct- 
ly into the wall outlet or other connection to the tele- 
5 phone line from the central office. 

[0023] Fig. 2 shows relevant features of handset 150 
in more detail. In Fig. 2, switch 180 is a double pole, 
double throw (DPDT) switch having two poles or ele- 
ments 180a, 180b controlling the connections to a mi- 
io crophone 162 and to a speaker 164. 

[0024] The switch 180 can be placed in either posi- 
tion, RF or W, depending upon the operational mode of 
the telephone. For instance, when the switch 180 is in 
the normal operating mode, The switch elements 180a 
is and 1 80b are each in positions RF designated in Fig. 2. 
In this mode, the analog signal from microphone 162 is 
converted into a digital signal in an analog-to-digital (A/ 
D) converter 158, and passed to a processor 156. The 
processor may be any suitable processor for the appli- 
20 cation, such as a digital signal processor (DSP), micro- 
processor, or microcontroller. In the disclosed embodi- 
ment, the processor 156 is a DSP. The DSP 156 en- 
codes data from the A/D converter 168 as necessary 
using, e.g., linear, n-law. A-law, adaptive differential 
25 pulse code modulation (ADPCM), code excited linear 
prediction (CELP) or other conventional encoding tech- 
nique. The DSP 156 also supports DTMF tones as di- 
rected by the standard telephone keypad 167. and per- 
forms other conventional handset functions necessary 
30 to support RF communications between a base unit of 
a cordless telephone and its handset. 
[0025] The transmit portion of an RF transceiver 154 
transmits the digital signal processed by the DSP 156 
to the base unit (not shown), and a receive portion of 
35 the RF transceiver 1 54 receives the digital signal trans- 
mitted by the base unit. 

[0026] A standard telephone line interface (TLI) (oth- 
erwise known as a hybrid) 182 is in communication with 
the microphone 162 and speaker 164 through switch 
40 180, and provides direct access to the telephone line 
190 from the central office. When the switch 180 is in 
the wired W position, the TL1 182 provides a direct con- 
nection between the microphone 162 and speaker 164. 
and the telephone line 1 90. 
45 [0027] Switch 1 80 may be a manual switch as shown 
in Figs. 1 and 2, or may be a suitable mechanical or elec- 
trical relay which is operated either by a manual switch 
or under the control of software contained within the 
DSP 156 or other logic device. Switch 180 may be au- 
50 tomatically tripped into position W upon connection be- 
tween the TL1 182 and a central office, e.g., upon sens- 
ing of line current in telephone line 1 90. Switch 1 80 may 
also be a multiplexer or other electronic device which 
provides selective communication between the micro- 
55 phone 162 and speaker 164, and the TL1 182. 

[0028] In operation, the switch 180 is normally kept in 
the normal operating position RF for conventional oper- 
ation of the cordless telephone as a wireless cordless 
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telephone. However, should the occasion arise that the 
base unit becomes inoperable either due to a power fail- 
ure, malfunction, or other cause, the present invention 
provides that the handset of the cordless telephone may 
be operated as a corded telephone. Corded operability 
of the cordless telephone in accordance with the princi- 
ples of the present invention avoids the necessity for a 
separate, corded telephone in addition to the cordless 
telephone to provide security and telephone access, 
particularly for times when the power to the base unit 
fails or is otherwise unavailable. 
[0029] Note that the RF transceiver 1 54, DSP 1 56, A/ 
D converter 158, and D/A converters 160 are all pow- 
ered by the battery 152 as in a conventional handset 
device. However, to reduce battery consumption, these 
elements need not be powered when the switch 180 is 
placed in the wired W position for corded operation of 
the handset 150. Rather, they may be unpowered. un- 
enabled, or otherwise halted from operation when the 
handset is connected directly to the PSTN, bypassing 
the base unit. 

[0030] But for the inclusion of the switch 1 80, the hand- 
set 150 otherwise includes conventional elements and 
operates in a conventional fashion. The switch 180 may 
be eliminated by connecting the microphone to both the 
A/D converter 158 and the TU 182, and by connecting 
the speaker to both the D/A converter 160 and the TLI 
182. However, this configuration does not prevent the 
undesirable operation of the handset simultaneously in 
both the wireless mode and the corded mode. 
[0031] Fig. 3 shows a second embodiment of the 
present invention. In this embodiment, when the base 
unit 300 is unpowered by conventional means but is oth- 
erwise operational, the battery 352 of handset 350 may 
be used to power the base unit 300 to allow the handset 
350 to place and receive telephone calls. 
[0032] In particular, the handset 350 of the second 
embodiment includes an antenna 366, an RF transceiv- 
er 354, a keypad 367, an A/D converter 458, a D/A con- 
verter 460, a microphone 462 and a speaker 464 similar 
to those in the prior art and as described herein above 
1 except as otherwise described herein with respect to the 
present embodiment. However, the handset 350 addi- 
tionally includes a serial interface 311 either internal to 
or in communication with the DSP 356 to provide direct 
data access to the DSP 356. The handset 350 further 
includes external access to the battery 352 to provide 
the base unit with DC power as necessary. 
[0033] Similarly, the base unit includes a serial inter- 
face 309 either internal to or in communication with the 
base unit's processor (e.g., DSP) 308. A DC-to-DC (DC/ 
DC) converter 390 accepts DC power from the battery 
352 of the handset 350 and converts the power as nec- 
essary to power the RF transceiver 306, the DSP 308, 
the TLI 310 and the serial interface 309 of the base unit. 
If the power from the battery 352 is compatible with the 
power requirements of the base unit 300, the DC/DC 
converter 390 may be eliminated to reduce complexity 



and cost. 

[0034] In normal operation, the handset 350 remains 
detachable from the base unit 300. During normal tele- 
phone operation, the base unit 300 communicates with 
s the handset 350 via RF communications between the 
antenna 366 of the handset 350 and the antenna 314 of 
the base unit 300. In this normal operating mode, the 
serial interface 311 of the handset 350 and the serial 
interface 309 of the base unit 300 are unoperated and 
10 may be unenabled, unpowered or otherwise halted from 
operation to conserve power. Cord 396a. 396b, used for 
the inventive corded operation mode of the cordless tel- 
ephone 301, is not used for normal wireless operation 
of the cordless telephone 301 . 
is (0035] The present invention provides the ability for 
the handset 350 to provide a direct communication link 
and battery power to the base unit 300 should the base 
unit lose power from the AC/DC converter 304 plugged 
into a household AC power outlet. In this corded oper- 
20 ation mode, a cord 396a, 396b is connected between 
the handset 350 and the base unit 300 to interconnect 
the serial interface 311 of the handset 350 with the serial 
interface 309 of the base unit 300, and the battery 352 
with the DC/DC converter 390 of the base unit 300. The 
2S cord 396a, 396b and associated sockets in the handset 
350 and base unit 300 may utilize standard telephone 
style connectors at each end, e.g., RJ-45 or RJ-11 type 
connectors, although virtually any disconnectable plug 
and socket combination is contemplated and may be im- 
30 plemented. 

[0036] When the cordless telephone 301 is in the 
corded mode, i.e., when cord 396a, 396b is connected 
between the handset 350 and the base unit 300, the bat- 
tery 352 of the handset 350 provides power not only to 
35 the components of the handset 350 but also to the base 
unit 300. The user may manually indicate to the DSP 
356 the corded status of the cordless telephone by input 
to the keypad 367, or such status may be sensed by a 
processor or other logic device in either the handset 350 
40 or the base unit 300. Upon such sensing, the handset 
350 and/or the base unit 300 may de-power or unenable 
certain devices not essential to providing the handset 
350 with the ability to place and receive telephone calls. 
For instance, during corded operation, the RF transceiv- 
ers er 306 of the base unit 300 and the RF transceiver 354 
of the handset 350 are not necessary and un-enabling 
them can provide significant power savings and thus in- 
crease operational time if unpowered. 
[0037] Moreover, for simplicity, the serial interface 
so 309 in the base unit 300 and the serial interface 311 in 
the handset 350 may be eliminated, as well as the por- 
tion 396a of the cord. Thus, while being in a corded 
mode with cord 396b providing power to the base unit 
300 from the battery 352 of the handset 350, the handset 
55 350 will continue to communicate with the base unit 300 
via RF communications between respective antennae 
314, 366. 

[0038] The present invention, while described and 
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shown with respect to a digital cordless telephone, is 
equally applicable to analog cordless telephones, par- 
ticularly those operable in the 902 to 928 megahertz 
(MHz) band in the United States, although the invention 
is equally applicable to cordless telephones operating 
at any frequency in any country. 
[0039] The features of the first and second embodi- 
ments shown and described herein may be combined 
to provide a handset capable of either connecting direct- 
ly to the PSTN via a telephone line from the central of- 
fice or of powering its base unit to allow at least limited 
operation of the cordless telephone when the base unit 
is unpowered by conventional means. 
[0040] While the invention has been described with 
reference to the exemplary preferred embodiments 
thereof, those skilled in the art will be able to make var- 
ious modifications to the described embodiments of the 
invention without departing from the true spirit and 
scope of the invention. 
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Claims 

1. A handset of a cordless telephone, said handset 
comprising: 

a processor, 

an RF transceiver in communication with said 
processor; 

a microphone to provide audio data to said 
processor; 

a speaker to output audio data from said proc- 
essor; 

a keypad in communication with said proces- 
sor; and 

a battery to power said processor, said battery 
including access external to said handset to 
provide electrical power to a base unit when 
said base unit is unpowered. 

2. The handset of a cordless telephone according to 
claim 1 , further comprising: 

an external cord for directly interconnecting 
said handset with said base unit. 

3. The handset of a cordless telephone according to 
claim 1, wherein: 

said external cord interconnects said battery 
of said handset with said base unit. 

4. A handset of a cordless telephone, said handset 
comprising: 
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an RF transceiver, 

a telephone line interlace; and 

an audio module adapted for communication 
with either one of said RF transceiver and said 
telephone line interlace. 

The handset of a cordless telephone according to 
claim 4, further comprising: 

a switch to selectably allow communication of 
said audio module with one of said RF transceiver 
and said telephone line interlace at a time. 

A handset of a cordless telephone, said handset 
comprising: 

an RF transceiver adapted and arranged to 
transmit and to receive radio signals to a base 
unit corresponding to said handset; 

a telephone line interface adapted and ar- 
ranged to allow direct connection of said hand- 
set to a telephone line; 

a microphone in communication with at least 
one of said RF transceiver and said telephone 
line interface; and 

a speaker in communication with at least one 
of said RF transceiver and said telephone line 
interface. 

The handset according to claim 6, wherein: 

said microphone and said speaker are se- 
lectably in communication with only one of said RF 
transceiver and said telephone line interface at any 
one time. 

The handset according to claim 6, further compris- 
ing: 

a switch adapted and arranged to switch re- 
spective paths of said speaker and said microphone 
between communication with said RF transceiver 
and communication with said telephone line inter- 
face. 

A handset of a cordless telephone, said handset 
comprising: 

a processor; 

an RF transceiver in communication with said 
processor; 

a microphone; 

a speaker; 
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a keypad in communication with said proces- 
sor; 

a battery to power said processor, and 

a telephone line interface adapted and ar- 
ranged to directly connect said microphone and 
said speaker with a telephone line. 

10. The handset according to claim 9, further compris- 
ing: 

a switch having a first position which allows 
communication of said microphone and said speak- 
er with said telephone line interface, and a second 
position which prevents communication of said.mi- 
crophone and said speaker with said telephone line 
interface. 
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11. A handset of a cordless telephone, said handset 

- • 20 

compnsing: 

RF transceiver means for transmitting and re- 
ceiving radio signals to a base unit correspond- 
ing to said handset; 

25 

telephone line interface means for allowing di- 
rect connection of said handset to a telephone 
line; 

a microphone in communication with at least so 
one of said RF transceiver means and said tel- 
ephone line interface means; and 

a speaker in communication with at least one 
of said RF transceiver means and said tele- 35 
phone line interface means. 

12. The handset according to claim 11, further compris- 
ing: 

switch means for switching respective paths 
of said speaker and said microphone between com- 
munication with said RF transceiver means and 
communication with said telephone line interface 
means. 



a handset comprising: 

a plurality of internal components, and 

a battery to power at least some of said plu- 
rality of internal components, said battery 
including access external to said handset 
to provide electrical power to said base unit 
when said base unit is powered. 

The cordless telephone according to claim 14, 
wherein: 

said base unit is adapted to receive power 
from said handset 

The cordless telephone according to claim 14, 
wherein said at least some of said internal compo- 
nents include: 

an audio circuit; and 

a transceiver circuit. 
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13. A handset of a cordless telephone comprising: 

a plurality of internal components; and 

a battery to power at least some of said plurality 
of internal components, said battery including 
access external to said handset to provide elec- 
trical power to a base unit when said base unit 
is powered. 

14. A cordless telephone comprising: 
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a base unit; and 
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FIG. 3 
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FIG. 4 
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